were prevented. This suggested that both the obesity and the hypoactivity are mediated by vagal hyperactivity, m contrast, however, when the subdiaphragmatic vagotomy was done 40-70 days subsequent to the brain cuts, the obesity was reversed, but the hypoactivity persisted. Thus, some aspect of the interoperative period irreversibly prevents the ability of vagotomy to reinstate normal activity levels in the rat. 
Introduction
In the rat, lesions in the medial hypothalamus (MH) produce a complex syndrome whose components include: hyperphagia and obesity (Hetherington and Ranson, 1940) , hyperdipsia (Sclafani and Grossman, 1971) , decreased linear growth and growth hormone secretion (Bernardis and Frohman, 1970) , gonadal dysfunction (Greer, 1953) , hyperinsulinemia (Hales and Kennedy, 1964; Han and Frohman, 1970; Hustvedt and Ltfvrf, 1972) , gastric hyperacidity (Ridley and Brooks, 1965) , slowed gastric clearance (Ralph and Sawchenko, 1978) , hyperreactivity (Grossman, 1966 (Grossman, , 1972 Sclafani et al., 1970) , and dietary finickiness (Graff and Stellar, 1962 ).
In addition, the syndrome includes decrements in spontaneous activity in running wheels (Brooks, 1946; Gladfelter and Brobeck, 1962; Hetherington and Ranson, 1942; Kennedy and Mitra, 1963; Kennedy, 1964) , as well as in stabilimeters (Teitelbaum, 1957) .
Parasagittal hypothalamic knife cuts also produce hyperphagia and obesity, but some of the other features of the syndrome are avoided, and therefore are presumed to be due to the non-selective nature of electrolytic lesions as opposed to the more discrete damage that can be inflicted with knife cuts. For example, by using knife cuts, the hyperdipsia (Gold et al., 1977) , decreased growth and growth hormone levels (Gold and Kapatos, 1975) , gonadal dysfunction (Paxinos, 1974; Sclafani, 1971) , hyperreactivity (Paxinos, 1974) , and finickiness (Gale and Sclafani, 1977; Sclafani et al., 1976) are avoided, or attenuated, whereas the presumably vagally mediated functions: hyperinsulinemia (Tannenbaum et al., 1974) , gastric hyperacidity (Sawchenko and Gold, in preparation), and slowed gastric clearance (Sawchenko, unpublished) persist. Hypoactivity also has been shown to persist after obesifying knife cuts (Sclafani, 1971; Eng, unpublished) , despite the absence of any clear link between activity and vagal function.
Subdiaphragmatic vagotomy abolishes both hypothalamic lesion obesity (Inoue and Bray, 1977; Porte et al., 1973) and hypothalamic knife cut obesity (Sawchenko et al., 1977a ).
Subdiaphragmatic vagotomy also normalizes the lesion-induced hyperinsulinemia and gastric hyperacidity (Inoue and Bray, 1977; Powley and Opsahl, 1974; Sawchenko etal., 1977a Vagally-induced (neurogenic) hyperinsulinemia is most prominently mentioned as a possible cause of the obesity (Powley and Opsahl, 1974) , especially since exogenous insulin can produce overeating and obesity (May and Beaton, 1968; Panksepp et al., 1975) and, most interestingly, hy-' poactivity in running wheels (Campbell and Fibiger, 1970) .
Furthermore, vagal stimulation has been shown to elicit insulin release, presumably through direct pancreatic beta cell innervation (Porte et al., 1973 Retracting wire knife cuts were made as previously described (Gold et al., 1977 The role of the ovaries in running wheel activity and body weight is well known (Wade, 1976) . High levels of running wheel activity are associated with estrus (Wang, 1923) . Removal of the ovaries results in obesity (Kakolewski et al., 1968) and hypoactivity (Calvin and Sawyer, 1969 
